Introduction. e effect of Qigong on psychological well-being is relatively unknown. is study systematically reviewed the effects of Qigong on anxiety, depression, and psychological well-being. Methods. �sing ��een studies published between 2001 and 2011, a systematic review was carried out and meta-analyses were performed on studies with appropriate homogeneity. e quality of the outcome measures was also assessed. Results. We categorized these studies into three groups based on the type of subjects involved as follows: (1) healthy subjects, (2) subjects with chronic illnesses, and (3) subjects with depression. Based on the heterogeneity assessment of available studies, meta-analyses were conducted in three studies of patients with type II diabetes in the second group, which suggested that Qigong was effective in reducing depression (ES = −0.29; 95% CI, −0.58-0.00) and anxiety (ES = −0.37; 95% CI, −0.66-0.08), as measured by Symptom Checklist 90, and in improving psychological well-being (ES = −0.58; 95% CI, −0.91-0.25) as measured by Diabetes Speci�c Quality of Life Scale. Overall, the quality of research methodology of existing studies was poor. Conclusions. Preliminary evidence suggests that Gigong may have positive effects on psychological well-being among patients with chronic illnesses. However the published studies generally had signi�cant methodological limitations. More highquality studies are needed.
Introduction
e word "Qigong" is a combination of two concepts: "Qi, " the vital energy of the body, and "gong, " the skill of working of the Qi. Together, Qigong (or Chi Kung) means cultivating energy [1] . Qigong is based on Taoist philosophy and traditional Chinese medicine theories to cultivate Qi. It has a history of several thousand years, and is a highly popular practice, particularly in China, for health maintenance, healing, and increasing vitality [2] . Qigong can be divided into various categories such as static Qigong, dynamic Qigong, internal Qigong (neiqi), and external Qigong (waiqi) [3] .
Qigong exercises consist of a series of orchestrated practices including body posture, movement, breathing, and meditation, all of which have been designed to enhance Qi function-that is, to draw upon natural forces to optimize and balance energy within, through the attainment of deeply focused and relaxed states [4] . An overview of the research literature pertaining to internal Qigong yields more than a dozen forms that have been studied on their effects on health outcomes, including Guo-lin, Chun-Do-Sun-Bup, Vitality or Bu Zheng Qigong, Eight Brocade, and Medical Qigong [5, 6] . As a form of gentle exercise, Qigong is composed of repetitive movements that are used for strengthening and stretching the body, increasing circulation of various �uids (blood, synovial, and lymph), enhancing balance, and building awareness of how the body moves through space [6] . From the perspective of Western philosophy and science, it could be hypothesized that Qigong, like other meditation techniques, elicits the Relaxation Response and alleviates the dysregulation of the hypothalamic-pituitary-adrenal axis [7] . e potential psychological bene�ts derived from the practice of Qigong may include relaxation, exposure, desensitization, deautomatization, catharsis, and counterconditioning [8] .
As a form of complementary and alternative medicine, Qigong has been used to treat medical conditions such as high blood pressure [9, 10] , bone loss [11] , and weightloss maintenance [12] . Short-term Qigong training appears to improve functions of the respiratory [13] and immune systems [14] . Various health claims about Qigong have been made for: hypertension [15] [16] [17] , Parkinson's disease [18] , Type II diabetes [19] , cancer [7, 19] , cardiac disease [20] , pain reduction among post-surgery patients, and patients with injury, arthritis, and �bromyalgia [21, 22] .
Several Qigong review articles have been published, which mainly focus on the effects of Qigong on speci�c medical conditions such as hypertension [17] , cancer [19] , and geriatric patients [23] . However, for health practitioners, it is still unclear whether Qigong can be recommended as an effective therapy for emotional problems and for improving psychological well-being. e purpose of this meta-analysis was to systematically review the effects of Qigong on psychological outcomes. Due to the limited number of studies in this area, we reviewed Qigong studies which reported on a relatively wide spectrum of outcomes including mood, anxiety, psychological well-being, self-efficacy, and quality of life.
Materials and Methods

Data Searches and Study Selection.
Since many Qigong studies were conducted in China and published only in Chinese language journals, the authors included three researchers from China and �ve researchers from the �.S. Electronic relevant publications from both Chinese and English databases were reviewed. Two reviewers searched and screened the titles and abstracts of the studies identi�ed by the search against the eligibility criteria for English databases independently. One reviewer searched and screened the studies in Chinese. For potentially eligible studies, the full text publications were obtained and criteria reapplied. Disagreement was resolved by discussion. A professional librarian was consulted in our search process.
Research articles published in English on the effects of Qigong on mood and depression were identi�ed from the following databases: from the inception to 2011 on Medline, PubMed, PsycINFO, Cochrane Reviews, Ovid, EBSCOhost, and all of the journals in the Harvard Countway Library of Medicine. Research articles published in Chinese on the effects of Qigong on mood and depression were identi�ed from the following Chinese databases: from the inception to 2011 on CNKI, Wan Fang Med Online, and VMIS. For English databases, the key words used included a combination of MeSH and free text terms: "Qigong/Qi Gong/Gong, Qi/Ch'i Kung/Kung, Ch'i", "mood, " "depression, " "anxiety, "
"emotional well-being, " and "psychological well-being" as main subject headings, text words in titles, and abstracts. For Chinese databases, the key words used included equivalent Chinese terms as main subject headings, text words in titles, and abstracts.
According to the selection criteria, interventions were restricted to Qigong. Other psychological interventions such as yoga and meditation were excluded; mixed interventions (e.g., acupuncture and Qigong in combination) were excluded (as described in Figure 1 ). e primary outcomes evaluated were psychological, with particular emphasis on mood, anxiety, depression, self-efficacy, and quality of life.
To be included in the meta-analyses, studies needed to have either a randomized controlled trial (RCT) or quasiexperimental (Q-E) design. e process of study selection was described in Figure 1 . A study was operationally de�ned as RCT in this paper if the allocation of participants to treatment and comparison groups was reported to be randomized. If allocation of participants was done through a systematic sequence (e.g., alternate days of the week) without randomization, the study was operationally de�ned as having a Q-E design in this paper. Studies that did not use any type of comparison group, or did not report any comparison results between groups, or used mixed interventions were excluded. Duplicate publications were also excluded. Titles and abstracts gathered from the databases were �rst reviewed for relevance to this paper. e full text of papers that met the inclusion criteria were then obtained, and �ndings were summarized.
Data Extraction and Quality Assessment.
We assessed the characteristics of the original research and extracted data accordingly. Some basic information was collected based on date of publication, study sites, language of study, and clinical domains (see Table 1 ). e methodological quality of RCTs was evaluated based on six criteria: adequate sequence generation, allocation concealment, blinding which including the blindness adopted during the conduct and analysis of the studies, completeness of outcome data, selective reporting, and other potential biases, for which the compliance assessment, similarity of comparison groups at baseline and appropriateness of the statistical analyses should be assessed [24, 25] (Table 2) .
Findings of 15 studies were tabulated regarding sample characteristics (i.e., total sample size, age, gender, number of participants in Qigong group), duration, intervention style, design of control measures being used, and main outcomes (Table 3) . Two reviewers extracted data and assessed the quality of each study independently. Strength of interreviewer agreement was expressed using Cohen coefficient [26] . Disagreement was initially resolved by discussion. When related data were not provided in articles, trial authors were contacted through e-mail or phone. [24] . If the studies did not have these heterogeneities, we performed a meta-analysis and determined whether they showed statistical heterogeneity by visually inspecting the forest plots and by using a standard 2 -test with a signi�cance level of , given the low power of such tests. Statistical heterogeneity was speci�cally examined with 2 [25] , where 2 values of 50% or more indicate a substantial level of heterogeneity [27] . When heterogeneity was found, we attempted to determine potential reasons for it by examining individual study characteristics.
Assessment of Reporting Biases.
Because all 15 studies we reviewed had small samples, funnel plots were used in an exploratory analysis to assess the potential existence of small study bias if 9 or more studies were included in one meta-analysis. If less than 9 studies were included in the meta-analysis, we considered that a potential risk of selective reporting existed [24] .
Data Statistical Analysis and Quality Assessments of
Outcome Measures. Since all outcomes were continuous variables, if the same measurement was used across studies, effect size (ES) was determined by calculating the mean difference between groups. If the same underlying concept was measured but different outcome measurements were used, ES was determined by calculating the standardized mean difference between groups.
Because of the different trials implemented various styles of Qigong, if any trials with three or more treatment arms were identi�ed, we made two assumptions for the analysis.
Firstly, if the trial was comparing two or more styles of Qigong versus control, then the data for those Qigong arms were combined to give one comparison of Qigong intervention versus control for that trial.
Secondly, if the trial was comparing Qigong versus two or more controls, then the data for those control arms were kept separate, and the data for that trial were included in the appropriate control categories.
Overall outcome was assessed by pooling the ES of each study. In view of the heterogeneity, random-effects model was used for pooling. All analyses were conducted using Review Manager 5 (Version 5.0; e Chinese Cochrane Centre, e Cochrane Collaboration; Chengdu, China). We assessed the quality of the outcome of measures using GRADE pro�ler version 3.
Results
Study Description.
Fieen studies published between 2001 and 2011 were included in this systematic review. Of these, 6 were published in Chinese and identi�ed from Chinese databases [28] [29] [30] [31] [32] [33] and 9 were published in English and identi�ed from English databases [15, [34] [35] [36] [37] [38] [39] [40] [41] . Disagreement for articles included was on 5 of 20. ey were excluded aer discussion.
Only one of these studies was conducted in the United States; the majority ( ) of the remaining studies were conducted in China, including Hong Kong. In six studies, effects of Qigong interventions were examined in healthy adults without any speci�c medical conditions. e majority of the studies, however, targeted individuals with a variety of chronic conditions, including diabetes ( ), depression ( ), cancer ( ), and hypertension ( 2) ( Table 1) . DSQL: total score, physical score, psychological score, social score and treatment score in G2, total score, social score and treatment score in G3, treatment score in G1 were improved versus control. Difference of total score, physical score and social score in G1, G2, G3, difference of psychological score and treatment score in G2
were improved versus control. Total score, physical score and psychological score reduced signi�cantly in G2, G3. Social score and treatment score reduced signi�cantly in G2.
Total score, physical score and social score increased signi�cantly in G4.
Oh [38] weeks later, the improvement generalized to the daily task domain of the self-concept.
Total Sample Size (N1); number of participants recruited in Qigong group (N2); Group 1 (G1); Group 2 (G2); Group 3 (G3); Group 4 (G4); Health Status Survey Short Form (SF-36); Self-rating depression scale (SDS); Self-rating anxiety scale (SAS); Self- Table 2 presents the methodological quality of the 15 studies reviewed. All studies, with the exception of one Q-E study [15] , were RCTs. Ten studies used a two-arm design with one intervention and one control group, and the remaining four adopted a three-arm design which used either a different type of Qigong [33] or a psychoeducational group [28, 36, 41] as the second comparison group. e interrater agreement as measured by kappa ( was 0.901 ( ). Seven studies described the randomization process. One study reported that the randomization was performed by a statistician who had prepared a randomization list before the study started [34] . Four studies reported that the randomization was performed through the use of computer-generated numbers [31, 32, 35, 38] . Two studies used a random-number table [28, 37] . e other seven studies did not clearly report the process of randomization [29, 30, 33, 36, [39] [40] [41] . One study allocated the participants according to their place of residence [15] , which cannot be considered a sufficient randomization. Two studies speci�ed allocation concealment by using the allocation sequences sealed in opaque envelopes [31, 32] .
Blinding was described in only three studies. One study adopted a single blind run-in period [34] . Another study reported that the treatment order was randomly determined and subjects did not know their treatment [37] . e other study adopted a double-blind method as to group assignment of treatment procedure [40] . Blinding the participants to the allocation was not adopted in one study while the other blindness such as study analysis was not described clearly [38] . e majority of studies addressed incomplete outcome data. ree studies used intention-to-treat analyses [31, 34, 38] . Eight studies reported the number of dropouts and related reasons [15, 28, [34] [35] [36] [37] [38] 40] . ree studies reported the number of drop-outs, but did not explain the reasons for drop-outs [31, 32, 39] . Two studies described the periods of follow-up [15, 40] . rough careful reading of the study and contacting the study authors for additional information, we tried to examine whether there was selective reporting of outcomes. Two studies reported all outcome measurements [30, 32] . One study did not address all of the outcomes [31] . For the majority of the studies, the existence of selective reporting could not be determined due to inadequate information.
Five studies described the methods to evaluate the adherence of patients to intervention [30, 34, 35, 38, 39] . Comprehensive comparisons of demographic and baseline information were presented in eight studies [28, 31, 32, 34, 35, 38, 40, 41] , two of which reported that some demographic characteristics were unbalanced among comparison groups at baseline [34, 40] . e statistical methods in all of the included studies were considered appropriate for the analyses performed. Table 3 summarized the 15 studies with regard to effects of Qigong on psychological well-being outcomes. e study sample sizes ranged from 20 to 162, with a total of 1154 research participants. Among them, 593 subjects received Qigong intervention. All studies recruited participants aged 18 years and up with the majority in their middle adulthood.
Two studies targeted participants aged 65 and older [40, 41] , and one study recruited young adults in college settings [33] . Most studies include mixed gender groups, though one study included males only [37] .
e durations of the interventions ranged from 70 minutes to 4 months. Interventions of 3-4 months' duration appeared to be the norm for demonstrating changes while maximizing study enrollment and adherence. Among the Qigong intervention studies, the most popular form was the "Eight Section Brocade Exercise. " During and outside of group practice sessions, peer learning and discussions to facilitate social interaction and mutual support were encouraged since these may be important therapeutic ingredients. In most of the studies, control groups received treatment as usual and routine medical check-up. ree studies utilized a waitlist as the control group [15, 35, 39] .
While all included studies reported on psychological outcomes, only the study by Tsang et al. targeted participants with a psychiatric disorder [40] . e remaining studied either healthy subjects or subjects with chronic medical conditions, and examined psychological factors as secondary goals of the study.
e most frequently reported psychological bene�ts were decreased depressive symptoms and improved mood, reported in seven studies [28] [29] [30] [31] [36] [37] [38] , as evidenced by scores on depression scales (e.g., Hamilton Depression Severity Index-17, Self-Rating Depression Scale, Center for Epidemiological Studies Depression Scale, etc.). Depression was shown to improve signi�cantly in studies comparing Qigong to an inactive control, newspaper reading [40] , usual care, psychosocial support, or stretching/education controls [30] . �eneral measures of mood (e.g., Pro�le of Mood States) improved signi�cantly for those practicing Qigong compared to a wait-list control group [15] . In two studies, depressive symptoms improved, but the change was not statistically signi�cant, for both Qigong and for exercise comparison groups [34, 41] .
Participants in the intervention groups also demonstrated reduced anxiety [29-31, 37, 41] , as assessed by scales such as the Self-Rating Anxiety Scale. Anxiety decreased signi�cantly for participants practicing Qigong compared to an active exercise group [15, 34] . ree studies reported statistically signi�cant improvements in somatic symptoms among the intervention group as evidenced by scales such as the Symptom Checklist-90 and Somatization Scale [28] . In these studies, participants also reported lower perceived stress and intensity of pain compared with the control group.
Some studies employed measures of physical health and biomarkers, including blood pressure [15] , cholesterol levels [30, 31] , fasting blood sugar [29, 30, 32] , and triglycerides [29, 30] . In one study examining biomarkers related to stress response, norepinephrine, epinephrine, and blood cortisol levels were signi�cantly decreased in response to Qigong compared to a wait-list control group [15] .
Improvement of overall quality of life (QOL) was the second most frequently mentioned bene�t reported in six studies [28, 29, 31, 34, 40, 41] . In studies with heterogeneous participants (including healthy adults, patients with cancer, Evidence-Based Complementary and Alternative Medicine 9 post-stroke, arthritis, etc.), at least one of the components of QOL was reported to be signi�cantly improved by Qigong compared to newspaper reading [40] or traditional remedial rehabilitation [41] . In one study, Qigong showed improvements in QOL compared to an exercise intervention, but the results did not reach statistical signi�cance [34] . With a few exceptions, the majority of studies indicate that Qigong holds great potential for improving QOL in both healthy and chronically ill patients.
Self-efficacy was generally assessed in the RCTs as a secondary outcome related to the problem area under investigation (e.g., efficacy to manage a disease or pain symptom, or in the case of falls among the elderly, feeling more con�dent that one will not fall). e perceived ability to handle stress or novel experiences [15, 40] and exercise self-efficacy [15] were found to be enhanced in the Qigong intervention groups relative to control groups.
Meta Analyses for ree Subgroups.
We categorized the studies into three groups based on the type of subjects for further analysis as follows: (1) healthy subjects, (2) subjects with chronic illnesses, and (3) subjects with depression. Only one RCT recruited subjects with depression [40] and therefore no meta-analysis was needed for this group. Six RCTs were included in the group of studies with healthy subjects [29, 33, [35] [36] [37] 39] . Meta-analysis was not performed in this group. One study recruited only male participants, which made it hard to compare to other studies [37] . Another study used a crossover design with each participant serving as his or her own control without a separate comparison group [39] . e remaining four studies used different groups as controls, including a lecture [36] , Tai Chi and �tness Yangko [29] , a waitlist [35] , and an unclearly described control [33] .
Eight RCTs were included in the group of studies of patients with chronic illnesses [5, 28, 30-32, 34, 38, 41] . Five studies were excluded from the meta-analysis. One study was quasi-experimental [15] , and another study had a high dropout rate (32% in the intervention group and 35% in the control) [38] . e other three studies were excluded since they used a different control group than the three RCTs included in meta-analysis, which used treatment as usual and no Qigong intervention as control. ree of the excluded studies used the following control conditions-conventional exercise [34] , traditional remedial rehabilitation under the supervision of quali�ed professionals [41] , and health education [28] .
Aer assessment of heterogeneity and consideration of the choices of varying control groups used in different studies, meta-analysis of outcomes related to depression measured by Symptom Checklist 90 (SCL-90) were performed on the remaining three RCTs of patients with type II diabetes [30] [31] [32] . Baseline characteristics were reasonably well balanced between the Qigong group and the control group for the three trials. At endpoint, there were a signi�cant differences between the two groups on obsessive-compulsive, depression, anxiety and anger-hostility in Wang's study, on somatization in Lin's study, and on phobic anxiety in Zhang's study ( ). Results of the individual trials for SCL-90 are presented in Table 4 .
We found signi�cant differences between groups (ES = − 29, 9 % CI, −0.58-0.00), with 2 = % (Figure 2(e) ). Meta-analysis of outcomes related to anxiety were also performed in the same three studies [30] [31] [32] . We found signi�cant differences between groups (ES = − 37; 9 % CI, −0.66 −0.08), with 2 = % (Figure 2(f) ). Besides depression and anxiety, meta-analysis of other symptoms of SCL-90 were also performed in the same three studies. We found signi�cant differences between groups in total SCL-90 score (ES = − 49; 9 % CI, − 78 to − 2 ), somatization (ES =− 2; 9 % CI, − 81 to − 23), obsessivecompulsive (ES = − 3 ; 9 % CI, − 64 to − 6), interpersonal sensitivity (ES = − 39; 9 % CI, −0.68 to −0.10), angerhostility (ES = − 48; 9 % CI, −0.80 to −0.17), phobic anxiety (ES = − 3 ; 9 % CI, −0.58 to −0.01), psychotism (ES = − 3; 9 % CI, −0.83 to −0.24) and paranoid ideation (ES = − 33; 9 % CI, −0.62 to −0.05). All the above outcomes were with
. Two RCTs were included in the meta-analysis of psychological health measured by Diabetes Speci�c Quality of Life Scale (DSQL) [29, 36] . Baseline characteristics were reasonably well balanced between the Qigong group and the control group for the two trials. At endpoint, there was a signi�cant difference between the two groups on psychological health ( ). Results of the individual trials for DSQL are presented in Table 4 .
We also found signi�cant differences between groups (ES = − 8, 9 % CI, −0.91 −0.25), with 2 = % ( Figure  2(k) ). Data synthesis showed that Qigong was effective in reducing depression and anxiety and improving psychological well-being among subjects with type II diabetes. Yet the quality of the outcomes measures used in these studies was low (Table 5 ).
Discussion
e studies in this paper demonstrated that Qigong may have bene�cial effects for a variety of populations on a range of psychological well-being measures, including mood, anxiety, depression, general stress management, quality of life, and exercise self-efficacy. e movements of Qigong is relatively easy to learn, when compared to other mind body traditions [2, 4] . Hence, people from diverse backgrounds practice Qigong for a variety of reasons, including exercise, recreation, well-being, self-healing, meditation, self-cultivation, and training for martial arts. We see a great potential for Qigong to be integrated for the prevention and treatment of various chronic illnesses, including psychiatric disorders.
is systematic review highlights the mood and psychological effects of Qigong in addition to its physical effects. e outcomes of the three selected studies showed improvements in psychological well-being, especially when the control intervention does not include active interventions such as exercise. ese studies used SCL-90 to measure the preand post-outcomes related to Qigong intervention. While SCL-90 is a widely used and well validated measure for psychological outcomes, it is important to point out that it does not provide information on clinical diagnoses of anxiety of depressive disorders. Due to the small number of studies available in this area, and the diverse outcomes used, we limited meta-analysis on patients with diabetes. With more relevant studies in the future, it will be informative to review separately, the anxiety and depressive outcomes among healthy subjects, patients with speci�c chronic illness (e.g., �bromyalgia, tension headache, etc.), and for patients with speci�c psychiatric disorders (e.g., generalized anxiety disorder, panic disorder, major depressive disorder, etc.).
Qigong practice usually involves doing Qigong (movements with breathing exercises and visualization), plus peer learning, social support, and positive expectation. All these could have bene�cial effects to psychological well being and so all these are encouraged in Qigong practice. We have acknowledged that the outcomes of studying such Qigong practices will not provide us with the information on the question whether Qigong (movements with breathing exercise and visualization) alone is bene�cial to psychological well being. Positive expectations or social interactions may add to effects related to the Qigong intervention, to form a multi-component mind-body practices instead of a single (Qigong) intervention.
In this paper, we included studies both from the Chinese and in English databases. We consider this approach a strength as many Qigong studies continue to be originated in China and published in Chinese language. While only one researcher performed literature search in Chinese which may lead to some biases, early Qigong research �ndings published before 2003 (in English), respectively, 2000 (in Chinese) have not been considered. is approach has substantially limited the literature base for the present review and consequently also its �ndings. e �ndings of this study should be interpreted in light of the methodological limitations of the studies reviewed. In both of the English and Chinese studies included in the review, most of them used treatment as usual (and one used a waitlist) for the control group. is may lead to bias since positive outcomes from the study could be due to positive expectations or social interactions rather than to the Qigong intervention. A sham treatment which offers social interaction and positive expectations from receiving an intervention could be a better control for these studies. It will also be important in future studies to control for what has been called the frustrebo effect (i.e., negative effects emanating from subject frustration in not receiving the kind of intervention they feel they need) [42] .
e majority of these RCTs were pilot studies on patients with chronic illnesses conducted to collect preliminary data on the efficacy of a group intervention to estimate the effect size needed for a larger, more de�nitive study. While the studies provided valuable data regarding feasibility and clinical efficacy, the use of a small sample could lead to instability of the outcomes, making it harder to generalize to other populations. In addition, many studies used inadequate blinding of the intervention, which could lead to more favorable responses among the Qigong intervention groups. Most of the cited studies did not provide data on whether participants continued to practice Qigong aer the intervention period. Subsequently, long-term psychological effects of Qigong are unclear.
Generally, Qigong practices are considered safe, and there have been few published adverse events [2, 4] . While Qigong induced psychosis has been reported e prevalence has been very low [43, 44] . However, there have been no systematic reviews of its risks either. e potential risks of this practice may have been underestimated, re�ecting underreporting of adverse events in studies and in practice. In sum, preliminary evidence from the current literature suggests that Qigong may have positive psychological effects for the chronically ill individuals with symptoms of depression and/or anxiety. However, the studies reviewed generally had signi�cant methodological limitations. Future RCTs with rigorous research design based upon the CONSORT statements [45] are needed to establish the efficacy of Qigong in improving psychological well-being and its potential to be used as interventions for populations with various clinical conditions. Disclosure e authors declare that they have no competing interests and no �nancial bene�ts to the authors. Each author's contribution to this paper is as follows: H. Benson 
